We compare the recent values of positron total cross sections in benzene, cyclohexane and aniline by Zecca et al. with our previous measurements [Karwasz et al. Acta Phys. Pol. A, 107 (2005) 666] on the same apparatus. An apparent discrepancy disappears if Zecca's data are shifted by +0.2 eV; then their data can be approximated by the modified effective range theory, as well. This observation induced us to compare recent Trento data with other experiments and theories for polar targets, H 2 O and HCOOH. The evidence points out towards the need of a careful energy calibration in positron experiments.
Energy scaling procedures
Measurements of electron (and positron) scattering are subject to the energy-bias uncertainty mainly due to electrochemical contact potentials between the source and the scattering cell. The most objective way of determining the energy scale shift are direct measurements of some sharp structures in cross sections, like the resonant vibrational structure in N 2 [18] or sharp resonances in He [19] or Ar [20] . For positrons any sharp structures in cross sections are still a subject of search [21] . In their absence some substituting measures have to be found. The use of electron cross sections, like the N 2 resonant vibrational structure, is one of them. As seen from figure 1, the Trento apparatus with the electron optics set for positron measurements is able to reproduce that structure, and the deduced energy resolution is about 150 meV.
Unfortunately, the methods mentioned above can not be used to determine the energy scale. The work function of positron re-emitted from the tungsten surface is positive while for electrons it is negative. In our apparatus neither the time-of-flight calibration method [15, 22] can be used. Therefore, we have calibrated the energy scale against sharp features like the positronium-formation thresholds in N 2 and Ar [8] which are known with a high accuracy. In particular, in Ar no (rotational, vibrational or electronic) excitations are possible below the Ps threshold (8.96 eV) so the onset is well visible, see figure 2 . Furthermore, as seen in our data for Ar, as noted by Szłuińska and Laricchia for Xe [23] and as recently confirmed by Buckman and collaborators in Ar [24] , threshold structures are present near the positronium threshold. From Ar measurements we deduced the potential bias of +2.4 eV between the W moderator and the scattering cell. Such a value is in a perfect agreement with measurements of the energy spectrum for positrons emitted from the same-type moderator [25] .
The spectrum of positrons emitted from W-moderator is significantly different from that for secondary electrons which extends from zero up to some tens of eV. The Trento apparatus is not equipped with an energy-selector in sensu stricte, see details in figure 1 of Ref. [8] . Three elements perform, however, the energy selecting function: 1) the positron source, yielding a few-eV wide spectrum, 2) the deflection bent, with 1.2 eV FWHM pass-band and 3) the longitudinal magnetic field in the scattering cell. In particular, that latter, as proved in constructing a similar drift-tube [26] for the positron microscope [3] , assures the transmission only for positrons at strictly quantified energies (say 2, 4, 6 eV etc.). These three elements perform de facto the monochromatic action on positron, but not on the secondary electrons. For electrons, in particular at low energies, more than one quantified energy can be transmitted through the scattering cell. In fact, as seen from the comparison of Zecca's et al. data in tetrohydrofuran [11] with other laboratories [27, 28] , his electron data are in a serious error; as a consequence, Zecca has shown no electron data for successive targets. Positron energy (eV)
Comparison of experimental and theoretical data
Comparison of different sets of experimental (and theoretical) data is a supplementary way of determining the construction features of the apparati. For argon we compare our experimental data [8] with two recent theories -by Gianturco et al. [29] polarisation potential from free-electron-gas derivation with dipole potential and by McEachran [30] using the complex ab-initio optical potential. The two theories agree pretty well with the experiment and the modified effective-range fit [31] . However, only the theory by Gribakin and Ludlow [32] using many-body theory with perturbation corrections to the correlation potential is able to reproduce the constant value of the cross section between about 2 eV and the positronium-formation threshold. Some spread between theories still does not allow to make decisive judgments and more measurements are needed.
In figure 3 we compare present experiment for benzene with those by Zecca et al. [14] and the early data by Sueoka et al. [21] ; we do not show comparison with some more recent experiments from Tokyo lab, as they were, probably, subject to a big angular-resolution error [33] . Data of Zecca et al. almost coincide with ours, but they must be shifted by +0.2 eV. After this shifting, all three sets agree very well up to the positronium-formation threshold (signed by the arrow in fig. 3 ). Above the positronium-formation threshold the data of Sueoka [22] deviate downwards. This can be explained by opening of this new channel: for rather large (3 mm radius) exit apertures of the scattering cell, the electrically neutral positronium, if formed in the forward direction, can reach the detector and lower the measured cross section. This effect can be superimposed on the confining action of rising values of the magnetic field used at higher energies by Sueoka. Zecca's et al. [14] presently corrected values are approximated well also by the modified effective range theory [34] .
Also for cyclohexane and aniline, see figure 4 , the data by Zecca et al. [14] , after the energy correction by +0.2 eV, coincide with our results [7] . Present data in cyclohexane (together with corrected results by Zecca [14] ) can be well approximated by the MERT fit [33] . The data of Sueoka et al. [34] agree with the two Trento sets above 5-6 eV but deviate downwards at lower energies; the angular resolution [34] can be again the reason for the discrepancy. In aniline, only the two Trento sets can be compared: they coincide if the energy scale correction by 0.2 eV is allowed. A bump in the total cross section just above the positronium-formation threshold (signed by an arrow in figure 4) is seen in aniline. [7] and Zecca et al. [14] , the latter shifted by +0.2 eV. The two set coincide with the statistical error bars. The data of Suoeka [22] also coincide, up to 2.7 eV, above where a higher magnetic field was used (9 G instead of 4.5 G). MERT fit from Ref. [33] . [7] , and Zecca et al. [14] shifted by +0.2 eV. The two set coincide with the statistical error bars. The data of Sueoka et al. [34] in cyclohexane are lower that the two Trento sets at low energies, probably due to poorer angular resolution. The aniline data, for clarity, were multiplied by 1.1 factor. In benzene, Sueoka [22] measured a significant contribution to the total cross section coming from the positronium formation (about 10%) at about the same energies. If a similar contribution was the case of aniline, the bump in the total cross sections would account for the positronium formation process.
In figure 5 we come back to our reporting on resonant structures in He at 1.7 and 2.4 eV [9] . Zecca collaborated at this discovery but successively dissociated, with arguments based exclusively on postexperiment speculations, as we showed in [10] . The most recent experiment from ANU [16] , performed with 530 G magnetic field has not confirmed our findings. However, it yielded some single experimental points above the average level at 2 eV and 8 eV. More experiments are needed.
A surprise comes from comparison of our helium data with the most recent, convergent closecoupling, two-centre expansion by Utamuratov et al. [35] . Our data agree perfectly with them, both in amplitude and the energy position, but only up to the position of resonances. The theory starts to rise visibly at 2 eV. We recall our original hypothesis [36] that the observed structures mark the opening of a new (i.e. the virtual positronium-formation) scattering channel.
Finally, let us analyze results from Trento on polar molecules, like H 2 O [11] and HCOOH [13] . These molecules show a sharp rise in the cross sections in the zero-energy limit, due to their polar character. The recent theory for HCOOH by Bettega and Lima [13] give cross sections significantly higher than those reported from the experiment by Zecca et al. [13] . The difference is a high as 30% at 0.5 eV, see figure 3 in [13] . Several possible reasons for the discrepancy were discussed in that paper [13] but not the experimental energy-scale shift. In figure 6 we compare the Bettega and Lima's theory [13] with Zecca's experimental values [13] shifted by +0.3 eV: the two sets agree quite well.
In water the picture is particularly complicated [17] . To our knowledge, for positrons only two theories, single-centre expansion by Gianturco et al. [37] and Baluja et al. [38] in R-matrix calculations exist in the low energy range. The two theories almost coincide. More theoretical results are available for electron scattering [39, 40] , but rather in disagreement, see [41] . However, recently a new experimental result [42] has been obtained for electron scattering using an absolute method and a very precise energy calibration (electrons emitted from photoionization of Ar). Zhang et al. [17] have calculated the integral elastic cross sections in R-matrix approximation; their results coincide with the experiment [42] . In the zero energy limit electron (and positron) scattering is dominated by the dipole interaction, so two projectiles should yield similar cross sections. Therefore, in figure 6 , apart from experimental data of Zecca et al. [11] shifted again by +0.3 eV, we show the rotationally elastic cross sections by Zhang et al.: the two sets almost coincide. Resuming, the measurements on the Trento apparatus performed by Zecca can be validated, but only if the energy scale is carefully re-defined. Positron energy (eV) Figure 5 . The virtual positronium resonance in He [9, 10, 36] compared to convergent close-coupling theory of Utamuratov et al. [35] . The thin lines correspond to a rigid-sphere resonance profile [36] , but with the inverted resonant phase-shift ("sticky ball") and 150 meV energy resolution convolution. and HCOOH [13] , corrected by +0.3 eV; Beale et al. [44] as corrected by Zhang et al. [17] . Theory: HCOOH, Bettega and Lima [13] ; H 2 O, Gianturco et al. [37] , Zhang et al. [17] electron scattering, in agreement with [42] . 
